The components in nuclear application should ensure the safety during operation.
Introduction
Silicon nitride (Si 3 N 4 ) is an advanced ceramic that mostly used in high-endurance and temperature applications, such as gas turbines, metal working, cutting tools and even more for application where maximum fracture toughness is required such as for seal face in nuclear application. It is also superior wear resistance, therefore excellent as bearings.
Modern industry and transportation run on bearing. Bearing provide rolling contact rather than sliding contact and thus greatly decrees wear and friction. To be viable for bearing, a material must be hard and tough to resist the high Herzian contact loads to which a bearing is exposed. It must also be capable of fabrication to high smoothness and close tolerance and operate with low coefficient of friction against a mating surface. The Si 3 N 4 bearing did not fail catastrophically like prior ceramics. Instead, they failed by slow development of surface spallation very similar to the failure mode of metal. The reason ICoNETS Conference Proceedings for this was determined to be the higher level of fracture toughness. A very important factor compared to metals is that Si 3 N 4 has approximately 40% of the specific gravity of steel that substantial reduction in stress for a given bearing size [1] .
Ceramography is the art and science of preparation, examination, and evaluation of ceramic microstructure. The microstructure is the structure level approximately 0.1 to 100 µm between the wavelength of the visible light and the resolution limit of the naked eye.
The microstructures include most grain, secondary phase, grain boundaries, pore, micro crack and hardness micro indentation. The 100 µm level is approximately the limit of resolution by the unaided human eye. The structure level larger that 100 µm is sometimes called the macrostructure, and some ceramic have grains and pores that are visible to the naked eye.
A microscope cannot solve anything significantly smaller than the wave length of visible light 360 to 780 nm, or roughly 0.4 µm. The electron microscope, which use beam electron rather that visible light to generate image, are well suited for observation of micro structural features that are smaller than the wavelength of visible light [2] .
This research introduce of ceramography process that was successfully done on Si 3 N 4 , from preparation of the specimen, microstructure observation, the respond on indentation, strength, and porosity investigation. The ceramography process is expected to be used as a technique to test the quality of the silicon nitride component in nuclear applications.
Methodology
The material use for this research was Si 3 N 4 produced by CeramTec (Plochingen, Germany) under the name SL200 B. It is a gas pressure sintered ceramic containing 3 wt.% Al 2 O 3 and 3 wt.% Y 2 O 3 . The material was cut by using diamond wheel ( Fig. 1 ) with about the same thickness and mounted at upper disc of polishing machine (Fig. 2 ) by using thermoplastic glue (Fig. 3 ). For this purpose the disc should be heated by using hot plate in order to melt the glue. 
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ICoNETS Conference Proceedings The polishing was started with piano type of diamond grinding disc (Fig. 5) , followed by serial polishing by using diamond powder ( Fig. 6 ) with time and pressure variable listed in Table 1 .
Bright field and differential interference contras (DIC) or so called Nomarski in optical microscope is used to observe whether the final surface still contain scratch or not. Indentation test then was performed by using Vickers (Fig. 7) and Knoop (Fig. 8) indentation. By using Vickers, the value of hardness and fracture toughness and can be provided, and from Knoop indentation the value of modulus elasticity will be obtained.
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Since Si 3 N 4 is ceramic material, this is meaning that etching process is dificult to be performed by using chemical solution. Plasma etching (Fig. 9 ) was introduced in this research to reveal the microstructure. Microstructure then was reveled by using both optical microscope and scanning electron microscope (SEM). This report will be completed with successful technique in revealing the defect such as crack and porosity by utilizing fluorescence dye penetrant with ultra violet (UV) source of light.
Provide sufficient detail to allow the work to be reproduced. Methods already published should be indicated by a reference.Only relevant modifications should be described. 
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Result and Discussion
The grinding and polishing step that was developed in this research is successfully to obtain smooth surface without scratch. The microstructure that is found as can be seen in Fig. 8 . Both optical and SEM picture are presented, and indicated that there are elongated grain as a typical of β Si 3 N 4 [3] .
The Vickers hardness value was investigated based on ISO TC 206/SC N [4] . The load F that was applied was 10 kg. The Vickers indentation was found valid as depicted in Fig. 9 , with values found was14.2 GPa HV10, calculated by using Equation (1) (1)
The value of fracture toughness (Kc) is also possible to be approached from indentation technique. The initial idea of using indentation for fracture toughness determination was introduce by Evan and Charles [5] that can be formulated from Equation (2).
3/2
Kc / H a 0.15k(C / a)
H is hardness, Φ the constrain factor (≈3), the indentation crack length is C should be related to the impression radius a, where k is the correction (k=3.2). By using the formula in It is interesting to be informed here that by using the result from Knoop indentation, the modulus elasticity can be approached by utilizing formula introduce by Marshal et. al. [5] . The method is based on measurement of elastic recovery of the in-surface dimensions of Knoop indentation. In the fully loaded state, the ratio of the diagonal dimensions, a and b of the contact area is defined by the indenter geometry a/b=7.11. However, on unloading, elastic recovery reduces the length of the shorter indentation diagonal, whereas the longer diagonal remains relatively unaffected. The extent of recovery depends on the hardness to modulus ratio. Therefore the distortion of the residual impression, characterized by the ratio of its dimensions, b'/a', provide a measure H/E. The value of E then can be calculated from Equation (3). 
With value of b'/a' that was obtained from Knoop indentation as depicted in Fig. 10 . The value of E that is calculated from Equation (3) was obtained 189.2 GPa.
Conclusion
Ceramography technique on Si 3 N 4 that is developed in this research is successful to reveal the microstructure and indentation respond of the material Si 3 N 4 . The hardness, fracture toughness and modulus elasticity of the specimen is also possible to be determined. The results showed that the Vickers hardness values found was 4.2 GPa HV10 and the fracture toughness value The defect in the specimen was easily detected by using fluorescence dye penetrant as depicted in Fig. 11 . Ultra violet source of light was applied for this purpose.
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ICoNETS Conference Proceedings is found 4.6 MPa.m 1/2 .With fluorescence dye penetrant under ultra violet source of light the defect in Si 3 N 4 was easily observed therefore is suitable to be proposed as a technique for testing the quality of silicon nitride component in nuclear application.
Acknowledgment
The 
